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(57) Embodiments of the present application provide
a housing of a battery, a battery, a power consumption
device, and a method and apparatus for producing a
housing. The housing of the battery includes: a plurality
of walls, configured to form an accommodating space of
the housing, the plurality of walls including a first wall; a
first beam, provided in the accommodating space, the
first beam intersecting with the first wall, and the first
beam having a first cavity inside; and a first reinforcing
structure, at least part of the first reinforcing structure
being accommodated in the first cavity, and the first re-
inforcing structure being respectively fixed to the first
beam and the first wall through a first connector and a
second connector, so that the first wall is fixedly connect-
ed to the first beam. According to the housing of the bat-
tery, the battery, the power consumption apparatus, and
the method and apparatus for producing the housing in
the embodiments of the present application, the strength
of the housing could be enhanced.
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Description

TECHNICAL FIELD

[0001] The present application relates to the field of
battery technologies, and in particular, to a housing of a
battery, a battery, a power consumption apparatus, and
a method and apparatus for producing a housing.

BACKGROUND

[0002] A housing of a battery pack is a carrier of all
components, and its structural strength and sealing per-
formance are particularly important. At present, a bottom
plate, a beam and a wall or other portions included in the
housing are produced by lap welding. However, a weld-
ing seam between the wall and the beam of the housing
is prone to stress concentration, and a strength of the
welding seam is low, which leads to a risk of failure and
is unable to meet the strength requirements of the hous-
ing.

SUMMARY

[0003] The present application provides a housing of
a battery, a battery, a power consumption apparatus, and
a method and apparatus for producing a housing, which
could enhance a strength of the housing.
[0004] According to a first aspect, a housing of a battery
is provided, a plurality of walls, configured to form an
accommodating space of the housing, the plurality of
walls including a first wall; a first beam, provided in the
accommodating space, the first beam intersecting with
the first wall, and the first beam having a first cavity inside;
and a first reinforcing structure, at least part of the first
reinforcing structure being accommodated in the first
cavity, and the first reinforcing structure being respec-
tively fixed to the first beam and the first wall through a
first connector and a second connector, so that the first
wall is fixedly connected to the first beam.
[0005] Therefore, in a housing of a battery according
to an embodiment of the present application, a first rein-
forcing structure is at least partially accommodated in a
cavity of a first beam, to fix a first beam to a first wall, and
the rigidity and strength between the first beam and the
first wall could be greatly increased without occupying
an internal space of the housing or by occupying a very
small space, which can solve the problem of easy failure
of a welding seam that is subject to an expansion force
due to the low strength of the welding seam when the
first beam and the first wall are fixed by welding.
[0006] In some embodiments, the first beam includes
two outer side walls and a first connecting wall connecting
the two outer side walls, and the two outer side walls and
the first connecting wall form a plurality of first cavities.
[0007] It should be understood that in an embodiment
of the present application, the interior of the first beam
may include one or more first cavities, and when a plu-

rality of first cavities are included, shapes and sizes of
the plurality of first cavities may be set according to prac-
tical applications, for example, the sizes of the plurality
of first cavities may be different; and for another example,
the shapes of the plurality of first cavities may be the
same to facilitate processing.
[0008] In some embodiments, the first reinforcing
structure includes a plurality of reinforcing blocks, each
of the plurality of reinforcing blocks is accommodated in
a corresponding first cavity of the plurality of first cavities.
[0009] In an embodiment of the present application,
one or more reinforcing blocks may be accommodated
in one first cavity, and if only one reinforcing block is
accommodated in one cavity, a size and shape of an
accommodated reinforcing block are consistent with
those of the corresponding first cavity, to facilitate
processing and installation.
[0010] In some embodiments, the first connector in-
cludes a plurality of fasteners arranged in a first direction,
and the first direction is a length direction of the first beam.
[0011] In some embodiments, the first reinforcing
structure includes a plurality of reinforcing blocks, the
first connector includes a fastener, the fastener includes
a connecting part and a head, the connecting part of the
fastener penetrates at least one of the plurality of rein-
forcing blocks in a second direction, and the second di-
rection is a height direction of the first beam.
[0012] In order to ensure the strength among the fas-
tener, the first reinforcing structure, and the first beam,
a length of each fastener in a second direction is generally
set to account for more than half of a height of the first
reinforcing structure in the second direction.
[0013] In some embodiments, a recess is provided on
an outer top wall of the first beam, and the head of the
fastener is located in the recess, so that the head of the
fastener does not exceed a maximum height of the first
beam in the height direction of the first beam.
[0014] The height of the head of the fastener does not
exceed the maximum height of the first beam, which may
not affect the installation of various components in the
housing. For example, if the housing includes a main
body part and a cover part, the main body part is a hollow
cuboid with an opening at one end, and the cover part is
in a plate shape to cover the opening of the main body
part, the head of the fastener is provided in a recess and
does not exceed the maximum height of the first beam,
which does not affect the installation of the cover part,
and ensures closure of the main body part with the cover
part.
[0015] In some embodiments, the housing further in-
cludes a second reinforcing structure, the second rein-
forcing structure includes a first portion and a second
portion that are connected, the first portion is fixed to a
surface of the first wall toward the first beam, the second
portion is fixed to the outer top wall of the first beam, and
the fastener penetrates the second portion.
[0016] The second reinforcing structure is closely at-
tached to the first beam and the first wall at the same
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time, which could prevent the first beam from tilting up in
the height direction as much as possible. Furthermore,
the head of the fastener is provided on the second rein-
forcing structure, which could effectively avoid the prob-
lem of stress concentration between the fastener and the
first beam, and improve the stability.
[0017] In some embodiments, the first connector in-
cludes an expansion adhesive, and the expansion adhe-
sive is located between the first reinforcing structure and
the first beam, to connect the first reinforcing structure
and the first beam.
[0018] Optionally, the expansion adhesive may be
added between at least one side wall of the first beam
and the first reinforcing structure, so that the first rein-
forcing structure and the expansion adhesive may fill a
gap between two side walls of the first beam.
[0019] In some embodiments, the first wall includes an
inner sub-wall, an outer sub-wall, and a second connect-
ing wall for connecting the inner sub-wall and the outer
sub-wall, the inner sub-wall is an inner wall of the housing,
the outer sub-wall is an outer wall of the housing, and
the inner sub-wall, the outer sub-wall, and the second
connecting wall form a second cavity of the first wall.
[0020] The interior of the first wall may have one or
more second cavities, and if there are a plurality of sec-
ond cavities, shapes and sizes of the plurality of second
cavities may be set according to practical applications,
for example, the sizes of the plurality of second cavities
may be different; and for another example, the shapes
of the plurality of second cavities may be the same to
facilitate processing.
[0021] In some embodiments, the first reinforcing
structure includes a fixing part and an insertion part, the
insertion part is accommodated in the first cavity, the fix-
ing part is located outside the first cavity, and the fixing
part is fixed to the first wall through the second connector,
so that the first reinforcing structure is fixed to the first
wall.
[0022] For example, the fixing part may be in a thin
plate shape, and the fixing part is fixed to the inner sub-
wall of the first wall by a second connector, for example,
the second connector may be a fastener such as a bolt,
a screw or a rivet, and the second connection sequentially
penetrates the fixing part and the inner sub-wall of the
first wall to facilitate installation.
[0023] In some embodiments, the fixing part is accom-
modated in the second cavity.
[0024] In some embodiments, the inner sub-wall is pro-
vided with a first opening, and the first opening is config-
ured to accommodate the fixing part in the second cavity.
[0025] If the fixing part is directly fixed to the inner sub-
wall of the first wall, part of the space inside the housing
is still occupied, which reduces the space utilization rate.
Therefore, the fixing part may be accommodated in the
second cavity of the first wall by opening the inner sub-
wall of the first wall, so as to achieve the purpose of not
occupying the inner space of the housing.
[0026] For example, the fixing part may be fixed to a

surface of the outer sub-wall toward the inner sub-wall,
or the fixing part may be fixed to an intermediate wall
between the inner sub-wall and the outer sub-wall, spe-
cifically, it may be fixed to a surface of the intermediate
wall toward the inner sub-wall, and the intermediate wall
may be parallel to the inner sub-wall or the outer sub-wall.
[0027] In some embodiments, the housing further in-
cludes: a third reinforcing structure, provided in the sec-
ond cavity, the third reinforcing structure being fixed to
the first wall and the first reinforcing structure through the
second connector.
[0028] For example, the third reinforcing structure may
be fixed to a surface of the inner sub-wall toward the
outer sub-wall, or the third reinforcing structure may be
fixed to a surface of the intermediate wall toward the outer
sub-wall.
[0029] In some embodiments, the outer sub-wall is pro-
vided with a second opening, and the second opening is
configured to install the second connector.
[0030] The second connector, the intermediate wall,
and the fixing part may be fixed through the second open-
ing of the outer sub-wall.
[0031] Alternatively, the third reinforcing structure may
be accommodated in the second cavity of the first wall
through the second opening of the outer sub-wall, and
the second connector, the third reinforcing structure, and
the first reinforcing structure may be fixed through the
second opening.
[0032] In some embodiments, the first wall further in-
cludes a sealing plate, and the sealing plate is hermeti-
cally connected to the second opening.
[0033] In some embodiments, the housing includes a
main body part and a cover part, the main body part is a
hollow structure with an opening at one end, and the cov-
er part is configured to cover the opening of the main
body part to form a closed chamber, and the first wall is
any wall of the main body part.
[0034] Optionally, the housing may also include a cov-
er part and a main body part, the cover part and the main
body part both are hollow structures with an opening at
one end, an opening of the cover part is disposed oppo-
site to an opening of the main body part, and the cover
part and the main body part are fastened to each other
to form a closed chamber. The first wall may be any wall
of the cover part and the main body part.
[0035] In a second aspect, a battery is provided, in-
cluding a plurality of battery cells; and the housing of the
battery according to the first aspect or any one of the
embodiments of the first aspect, where the plurality of
battery cells are accommodated in the housing.
[0036] In a third aspect, a power consumption appa-
ratus is provided, including: the battery according to the
second aspect.
[0037] In a fourth aspect, a method of producing a
housing of a battery is provided, including: providing a
plurality of walls, the plurality of walls being configured
to form an accommodating space of the housing, and the
plurality of walls including a first wall;
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[0038] providing a first beam, the first beam being pro-
vided in the accommodating space, the first beam inter-
secting with the first wall, and the first beam having a first
cavity inside; and providing a first reinforcing structure,
at least part of the first reinforcing structure being accom-
modated in the first cavity, and the first reinforcing struc-
ture being respectively fixed to the first beam and the first
wall through a first connector and a second connector,
so that the first wall is fixedly connected to the first beam.
[0039] In some embodiments, the first connector in-
cludes an expansion adhesive, and the method further
includes: coating the expansion adhesive on at least part
of an outer surface of the first reinforcing structure; and
accommodating, in the first cavity, a portion of the first
reinforcing structure coated with the expansion adhesive,
and heating an accommodated portion, so that the first
reinforcing structure is connected to the first beam after
expansion of the expansion adhesive occurs.
[0040] In a fifth aspect, an apparatus for producing a
battery is provided, including a module for executing the
foregoing fourth aspect or any one of the embodiments
of the fourth aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041]

FIG. 1 is a schematic structural diagram of a vehicle
disclosed in an embodiment of the present applica-
tion;
FIG. 2 is an exploded structural diagram of a battery
disclosed in an embodiment of the present applica-
tion;
FIG. 3 is a schematic structural diagram of a battery
disclosed in an embodiment of the present applica-
tion;
FIG. 4 is a schematic diagram of a main body part
of a housing of a battery disclosed in an embodiment
of the present application;
FIG. 5 is a partial exploded diagram of a housing of
the battery disclosed in an embodiment of the
present application;
FIG. 6 is a schematic diagram of a first reinforcing
structure disclosed in an embodiment of the present
application;
FIG. 7 is a schematic cross-sectional diagram of a
first beam disclosed in an embodiment of the present
application;
FIG. 8 is a schematic diagram of another housing of
a battery disclosed in an embodiment of the present
application;
FIG. 9 is a partial exploded diagram of another hous-
ing of a battery disclosed in an embodiment of the
present application;
FIG. 10 is a schematic cross-sectional diagram of a
first wall disclosed in an embodiment of the present
application;
FIG. 11 is a partial schematic diagram of an outer

sub-wall of a first wall disclosed in an embodiment
of the present application;
FIG. 12 is a partial schematic diagram of another
housing of a battery disclosed in an embodiment of
the present application;
FIG. 13 is another partial exploded diagram of an-
other housing of a battery disclosed in an embodi-
ment of the present application;
FIG. 14 is a schematic partial cross-sectional dia-
gram of another housing of a battery disclosed in an
embodiment of the present application;
FIG. 15 is another partial schematic cross-sectional
diagram of another housing of a battery disclosed in
an embodiment of the present application;
FIG. 16 is a schematic diagram of a third reinforcing
structure disclosed in an embodiment of the present
application;
FIG. 17 is a schematic flowchart of a method for pro-
ducing a housing of a battery disclosed in an em-
bodiment of the present application; and
FIG. 18 is a schematic block diagram of an apparatus
for producing a housing of a battery disclosed in an
embodiment of the present application.

DESCRIPTION OF EMBODIMENTS

[0042] To make the objectives, technical solutions and
advantages of the embodiments of the present applica-
tion clearer, the following clearly describes the technical
solutions in the embodiments of the present application
with reference to the accompanying drawings in the em-
bodiments of the present application. Apparently, the de-
scribed embodiments are merely some but not all of the
embodiments of the present application. All the other em-
bodiments obtained by those of ordinary skill in the art
based on the embodiments of the present application
without any inventive effort shall fall within the scope of
protection of the present application.
[0043] In the description of the present application, it
should be noted that, unless otherwise provided, "a plu-
rality of’ means more than two; and orientations or posi-
tional relationships indicated by terms such as "up",
"down", "left", "right", "inside", and "outside" are merely
for convenience of describing the present application and
for simplifying the description, rather than for indicating
or implying that an apparatus or element indicated must
have a specific orientation, and must be constructed and
operated in a specific orientation, which thus may not be
understood as limitation to the present application. In ad-
dition, the terms "first", "second", and "third" are only in-
tended for the purpose of description, and shall not be
understood as an indication or implication of relative
importance. "Vertical" is not strictly vertical, but within an
allowable range of error. "Parallel" is not strictly parallel,
but within an allowable range of error.
[0044] The orientation words appearing in the following
description are all directions shown in the drawings, and
do not limit the specific structure of the present applica-
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tion. In the description of the present application, it should
be further noted that, unless explicitly specified and de-
fined otherwise, terms "installation", "interconnection",
"connection" and "attachment" should be understood
broadly, for example, they may either be a fixed connec-
tion, or a detachable connection, or an integrated con-
nection; and they may either be a direct connection, or
an indirect connection through an intermediary. Those
of ordinary skill in the art may understand the specific
meanings of the foregoing terms in the present applica-
tion according to specific conditions.
[0045] Unless otherwise defined, all technical and sci-
entific terms used in the present application have the
same meanings as those commonly understood by those
skilled in the art to which the present application belongs.
The terms used in the specification of the present appli-
cation are merely for the purpose of describing specific
embodiments, but are not intended to limit the present
application. The terms "comprising" and "having" and any
variations thereof in the specification and the claims of
the present application as well as the foregoing descrip-
tion of the accompanying drawings are intended to cover
non-exclusive inclusions. The terms "first", "second" and
the like in the specification and the claims of the present
application as well as the above drawings are used to
distinguish different objects, rather than to describe a
specific order or primary-secondary relationship.
[0046] The phrase "embodiments" referred to in the
present application means that the descriptions of spe-
cific features, structures, and characteristics in combina-
tion with the embodiments are included in at least one
embodiment of the present application. The phrase at
various locations in the specification does not necessarily
refer to the same embodiment, or an independent or al-
ternative embodiment exclusive of another embodiment.
Those skilled in the art understand, in explicit and implicit
manners, that an embodiment described in the present
application may be combined with another embodiment.
[0047] In the description of the present application, it
should be noted that unless otherwise explicitly specified
and defined, the terms "mounting", "connecting", "con-
nection" and "attaching" should be understood in a broad
sense, for example, they may be a fixed connection, a
detachable connection, or an integrated connection; may
be a direct connection and may also be an indirect con-
nection via an intermediate medium, or may be commu-
nication between the interiors of two elements. A person
of ordinary skill in the art may understand the specific
meanings of the foregoing terms in the present applica-
tion according to specific circumstances.
[0048] In the present application, the term "and/or" is
only an association relation describing associated ob-
jects, which means that there may be three relations, for
example, A and/or B may represent three situations: A
exists alone, both A and B exist, and B exists alone. In
addition, the character "/" in the present application gen-
erally indicates that the associated objects before and
after the character are in an "or" relation.

[0049] In the embodiments of the present application,
same components are denoted by same reference nu-
merals, and detailed description of the same components
is omitted in different embodiments for brevity. It should
be understood that dimensions such as thicknesses,
lengths and widths of various components in embodi-
ments of the present application shown in the drawings,
as well as dimensions of the overall thickness, length and
width of an integrated apparatus are merely illustrative,
and should not constitute any limitation to the present
application.
[0050] In the present application, "a plurality of’ means
two or more (including two), similarly, "a plurality of
groups" means two or more groups (including two
groups), and "a plurality of sheets" means two or more
sheets (including two sheets).
[0051] In the present application, battery cells may in-
clude lithium-ion secondary batteries, lithium-ion primary
batteries, lithium-sulfur batteries, sodium/lithium-ion bat-
teries, sodium-ion batteries or magnesium-ion batteries,
etc., which is not limited by the embodiment of the present
application. The battery cells may be cylindrical, flat,
cuboid or in another shape, which is not limited by the
embodiment of the present application. The battery cells
are generally divided into three types according to the
way of packaging: cylindrical battery cells, prismatic bat-
tery cells and pouch battery cells, which is not limited by
the embodiment of the present application.
[0052] The battery mentioned in the embodiment of
the present application refers to a single physical module
that includes one or more battery cells to provide a higher
voltage and capacity. For example, the battery men-
tioned in the present application may include a battery
module or a battery pack. The battery generally includes
a housing for enclosing one or more battery cells. The
housing may prevent a liquid or other foreign matters
from affecting the charging or discharging of the battery
cell.
[0053] The battery cell includes an electrode assembly
and an electrolytic solution, and the electrode assembly
is composed of a positive electrode sheet, a negative
electrode sheet and an isolation film. The operation of
the battery cell mainly relies on the movement of metal
ions between the positive electrode sheet and the neg-
ative electrode sheet. The positive electrode sheet in-
cludes a positive electrode current collector and a posi-
tive active material layer. The positive active material lay-
er is coated on a surface of the positive electrode current
collector, and the current collector not coated with the
positive active material layer protrudes from the current
collector coated with the positive active material layer
and is used as a positive electrode tab. Taking a lithium-
ion battery as an example, the material of the positive
electrode current collector may be aluminum, and the
positive active material may be lithium cobalt oxides, lith-
ium iron phosphate, ternary lithium or lithium manganate,
etc. The negative electrode sheet includes a negative
electrode current collector and a negative active material
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layer. The negative active material layer is coated on a
surface of the negative electrode current collector, and
the current collector not coated with the negative active
material layer protrudes from the current collector coated
with the negative active material layer and is used as a
negative electrode tab. The material of the negative elec-
trode current collector may be copper, and the negative
active material may be carbon or silicon, etc. In order to
ensure that no fusing occurs when a large current passes,
there are a plurality of positive electrode tabs which are
stacked together, and there are a plurality of negative
electrode tabs which are stacked together. A material of
the isolation film may be PP, PE, or the like. In addition,
the electrode assembly may have a winding structure or
a laminated structure, and the embodiments of the
present application are not limited thereto.
[0054] The housing of the battery in the embodiment
of the present application is configured to accommodate
a plurality of battery cells, a bus component and other
components of the battery. In some embodiments, a
structure configured to fix the battery cells may also be
provided in the housing. The shape of the housing may
be determined according to the plurality of battery cells
accommodated therein. In some embodiments, the
housing may be a cube with six walls.
[0055] The bus component mentioned in the present
application is configured to implement the electrical con-
nection between the plurality of battery cells, such as
parallel connection, series connection or series-parallel
connection. The bus component may implement the elec-
trical connection between the battery cells by connecting
electrode terminals of the battery cells. In some embod-
iments, the bus component may be fixed to the electrode
terminals of the battery cells by means of welding.
[0056] It should be understood that each component
in the housing of the battery described above should not
be construed as a limitation of the embodiment of the
present application, that is, the housing of the battery
according to the embodiment of the present application
may or may not include the foregoing components.
[0057] The technical solutions described in the embod-
iments of the present application are all applicable to var-
ious devices using batteries, such as mobile phones,
portable apparatuses, notebook computers, electromo-
biles, electronic toys, electric tools, vehicles, ships and
spacecrafts. For example, the spacecrafts include air-
planes, rockets, space shuttles, spaceships, etc.
[0058] It should be understood that the technical solu-
tions described in the embodiments of the present appli-
cation are not only applicable to the foregoing devices,
but also applicable to all devices using batteries. How-
ever, for the sake of brevity, the following embodiments
take vehicles as an example for description.
[0059] For example, FIG. 1 is a schematic structural
diagram of a vehicle 1 according to an embodiment of
the present application. The vehicle 1 may be a fuel-pow-
ered vehicle, a gas-powered vehicle or a new-energy ve-
hicle. The new-energy vehicle may be a battery electric

vehicle, a hybrid vehicle or an extended-range vehicle,
or the like. A motor 40, a controller 30 and a battery 10
may be provided inside the vehicle 1, and the controller
30 is configured to control the battery 10 to supply power
to the motor 40. For example, the battery 10 may be
provided at the bottom or the head or the tail of the vehicle
1. The battery 10 may be configured to supply power to
the vehicle 1. For example, the battery 10 can be used
as an operation power supply of the vehicle 1 and is used
for a circuit system of the vehicle 1, for example, for a
working power demand of the vehicle 1 during startup,
navigation and running. In another embodiment of the
present application, the battery 10 may be used not only
as an operating power source for the vehicle 1 but also
as a driving power source for the vehicle 1, replacing or
partially replacing fuel or natural gas to provide driving
power for the vehicle 1.
[0060] In order to meet different power requirements,
the battery 10 may include a plurality of battery cells. For
example, FIG. 2 is an exploded structural diagram of a
battery 10 according to an embodiment of the present
application, and the battery 10 may include a plurality of
battery cells 20. According to different power require-
ments, the number of the battery cells 20 may be set to
any value. The plurality of battery cells 20 can be con-
nected in series, in parallel or in series and parallel to
implement larger capacity or power. Since there may be
many battery cells 20 included in each battery 10, the
battery cells 20 may be arranged in groups for conven-
ience of installation, and each group of battery cells 20
constitutes a battery module. The number of the battery
cells 20 included in the battery module is not limited and
may be set as required. The battery may include a plu-
rality of battery modules, and these battery modules may
be connected in series, in parallel or in series and parallel.
[0061] Optionally, the battery 10 may also include other
structures. For example, the battery 10 may also include
a bus component. The bus component is configured to
implement the electrical connection between the plurality
of battery cells 20, such as parallel connection, series
connection or series-parallel connection. Specifically, the
bus component may implement the electrical connection
between the battery cells 20 by connecting electrode ter-
minals of the battery cells 20. Further, the bus component
may be fixed to the electrode terminals of the battery cells
20 by means of welding. Electric energy of the plurality
of battery cells 20 can be further led out through an elec-
trically conductive mechanism passing through the hous-
ing. Optionally, the electrically conductive mechanism
may also belong to the bus component.
[0062] The battery 10 may further include a housing
11 (or referred to as a covering) with the interior thereof
being a hollow structure, and the plurality of battery cells
20 are accommodated in the housing 11. As shown in
FIG. 2, the housing may include two portions, which are
referred to as a cover part 111 and a main body part 112
(or referred to as an upper housing and a lower housing),
respectively, and the cover part 111 and the main body
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part 112 are fastened together. Shapes of the cover part
111 and the main body part 112 may be determined ac-
cording to a shape of combined plurality of battery cells
20, and at least one of the cover part 111 and the main
body part 112 has an opening. For example, only one of
the cover part 111 and the main body part 112 included
in the housing 11 may be a hollow cuboid with an opening,
and the other one may be in a plate shape to cover the
opening. For example, as shown in FIG. 2, in an example
that the main body part 112 is a hollow cuboid and has
only one face as an opening face and the cover part 111
is in a plate shape, the opening of the main body part
112 is covered by the cover part 111 to form the housing
11 with a closed chamber, and the chamber may be con-
figured to accommodate a plurality of battery cells 20.
[0063] Optionally, the cover part 111 and the main
body part 112 included in the housing 11 in the embod-
iment of the present application may also have other
shapes, for example, the cover part 111 and the main
body part 112 each may be a hollow cuboid and each
have only one face as an opening face, and the opening
of the cover part 111 is disposed opposite to the opening
of the main body part 112. The cover part 111 and the
main body part 112 are fastened to each other to form a
housing 11 with a closed chamber. The plurality of battery
cells 20 are combined in parallel connection or series
connection or series-parallel connection and are then
placed in the housing formed by fastening the cover part
111 and the main body part 112.
[0064] For ease of description, the following descrip-
tion mainly takes the housing 11 shown in FIG. 2 as an
example, but the embodiment of the present application
is not limited thereto.
[0065] FIG. 3 shows an installation diagram of the main
body part 112 and the battery 20 in FIG. 2. As shown in
FIG. 3, since the main body part 112 of the housing 11
is a carrier of various internal components, its structural
strength and sealing performance are particularly impor-
tant. At present, a bottom plate, a wall, or other portions
included in the housing 11 are produced by lap welding.
However, a welding seam between the walls or between
the wall and the beam located inside is prone to stress
concentration, and a strength of the welding seam is low,
which leads to a risk of failure and is unable to meet the
strength requirements of the housing 11. If the strength
between the wall and the beam of the housing 11 is in-
creased by adding a reinforcing bracket in the housing
11, the reinforcing bracket needs to occupy an internal
space of the housing 11, which leads to a low utilization
rate of the internal space of the housing 11 and affects
the installation of the battery cell 20.
[0066] Therefore, an embodiment of the present appli-
cation provides a housing of a battery, which could solve
the foregoing problem.
[0067] FIG. 4 shows a schematic diagram of a main
body part 112 of a housing 11 according to an embodi-
ment of the present application, and FIG. 5 is an exploded
diagram of a region A in the main body part 112 shown

in FIG. 4. The main body part 112 in the embodiment of
the present application may include a plurality of walls
with a certain thickness to form a hollow structure of the
main body part 112. For example, the main body part
112 in FIG. 4 includes four side walls and a bottom wall,
forming a hollow cuboid. For ease of description, the fol-
lowing description takes a first wall 210 included in the
main body part 112 as an example. The first wall 210
may be any wall of the main body 112 part, for example,
as shown in FIG. 4, the first wall 210 may be any side
wall of the main body part 112, but the embodiment of
the present application is not limited thereto.
[0068] At least one beam is also provided inside the
main body part 112, and each beam is connected to one
or more walls of the main body part 112. For example,
the number of beams may be determined according to
the number of battery cells 20 carried in the main body
part 112. If the number of battery cells 20 is large, a plu-
rality of beams may be provided to ensure the strength
of the housing 11, and if the number of battery cells 20
is small, one or a few beams may be provided. For ex-
ample, as shown in FIGS. 4 and 5, a first beam 220 in-
tersecting with a first wall 210 is taken as an example,
and the first beam 220 may be any one of at least one
beam included in the main body part 112.
[0069] As shown in FIGS. 4 and 5, a reinforcing struc-
ture may also be provided at an intersection of the first
wall 210 and the first beam 220, to fix the first wall 210
and the first beam 220 and increase the strength between
the first wall 210 and the first beam 220. For example,
FIGS. 4 and 5 take a first reinforcing structure 230 pro-
vided at an intersection of the first beam 220 and the first
wall 210 as an example, and FIG. 6 shows a schematic
diagram of the first reinforcing structure 230 in FIGS. 4
and 5, and FIG. 7 shows a schematic cross-sectional
diagram of the first beam 220, which is obtained by cutting
the first beam 220 along a plane parallel to the first wall
210. In addition, since the main body part 112 may have
one or more first beams 220 inside, correspondingly
there may be a plurality of intersecting positions between
the first beam 220 and the first wall 210, and the first
reinforcing structure 230 may be provided at all or part
of the plurality of intersecting positions, for example, FIG.
4 only shows one of the intersecting positions, but the
embodiment of the present application is not limited
thereto.
[0070] As shown in FIGS. 4-7, the first beam 220 has
a certain thickness and has a cavity inside, which is re-
ferred to as a first cavity 221 here. At least part of the
first reinforcing structure 230 is accommodated in the
first cavity 221, and the first reinforcing structure 230 is
fixed to the first beam 220 through a first connector 241
and to the first wall 210 through a second connector 242,
so that the first wall 210 and the first beam 220 are fixedly
connected.
[0071] Therefore, in the housing 11 according to the
embodiment of the present application, the first reinforc-
ing structure 230 is provided in the cavity of the first beam
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220, to fix the first beam 220 to the first wall 210, the
rigidity and strength between the first beam 220 and the
first wall 210 could be greatly increased without occupy-
ing an internal space of the housing 11 or by occupying
a very small space, which can solve the problem of easy
failure of the welding seam that is subject to an expansion
force due to the low strength of the welding seam when
the first beam 220 and the first wall 210 are fixed by weld-
ing.
[0072] As shown in FIGS. 4-7, in an embodiment of
the present application, at least part of the first reinforcing
structure 230 is accommodated in the first cavity 221.
Specifically, the first beam 220 may include two outer
side walls 223 and 224, and further include a first con-
necting wall 225 connecting the two outer side walls 223
and 224. A surface of each of the two outer side walls
223 and 224 of the first beam 220 may be flat or uneven,
for example, a local region of an outer surface or inner
surface of the outer side walls 223 and 224 may have a
protrusion or a groove, or other components may be pro-
vided on an outer surface or inner surface thereof, and
the embodiment of the present application is not limited
thereto.
[0073] In addition, the two outer side walls 223 and 224
of the first beam 220 may be parallel to each other or
approximately parallel, for example, the two opposite in-
ner surfaces of the two outer side walls 223 and 224 may
be parallel, but the embodiment of the present application
is not limited thereto. For ease of description, in the
present application, an example that two outer side walls
223 and 224 of the first beam 220 are two parallel walls
may be taken as an example for description.
[0074] As shown in FIGS. 4-7, the first beam 220 also
includes a first connecting wall 225 connecting the two
outer side walls 223 and 224, where the first connecting
wall 225 may be in any direction and at any position. For
example, the first connecting wall 225 may include an
outer top wall 222 of the first beam 220, the outer top
wall 222 is an outer wall of the first wall 220 and is con-
nected to end portions of the two side walls 223 and 224
at the same time. In addition, the first connecting wall
225 may also include a wall located inside the first beam
220. In addition, considering that the two outer side walls
223 and 224 are generally two parallel walls, the first
connecting wall 225 is generally perpendicular to the two
outer side walls 223 and 224 in order to facilitate process-
ing and increase structural strength. Furthermore, a par-
tition wall 226 parallel to the two outer side walls 223 and
224 may also be provided between the two first connect-
ing walls 225 perpendicular to the two outer side walls
223 and 224, so that more first cavities 221 are formed
inside the first beam 220, but the embodiment of the
present application is not limited thereto. As shown in
FIG. 7, the partition wall 226 may be connected to upper
and lower first connecting walls 225, that is, the first con-
necting wall 225 in the embodiment of the present appli-
cation may include the partition wall 226.
[0075] It should be understood that in the embodiment

of the present application, the outer side walls 223 and
224 and the plurality of first connecting walls 225 included
in the first beam 220 may be an integrally formed struc-
ture, or other manners may be adopted, and the embod-
iment of the present application is not limited thereto.
[0076] In the embodiment of the present application,
the two outer side walls 223 and 224 and the first con-
necting walls 225 form a plurality of first cavities 221 in-
side the first beam 220, the plurality of first cavities 221
may be the same or different in size and shape, and the
embodiment of the present application is not limited
thereto. For example, in FIG. 7, the plurality of first cav-
ities 221 being rectangles with rounded corners is taken
as an example, but the sizes of the plurality of first cavities
221 are different. For another example, when the two
outer side walls 223 and 224 are parallel and the first
connecting wall 225 is perpendicular to the two outer side
walls 223 and 224, axes of the plurality of first cavities
221 of the first beam 220 are parallel to each other.
[0077] It should be understood that corresponding to
different first cavities 221, the first reinforcing structure
230 of the embodiment of the present application may
also have different shapes and sizes. Specifically, as
shown in FIGS. 4-7, the first reinforcing structure 230 in
the embodiment of the present application may include
a plurality of reinforcing blocks, for example, taking three
reinforcing blocks 2311, 2312 and 2313 as an example,
each of the reinforcing blocks 2311, 2312 and 2313 may
be accommodated in one corresponding first cavity 221
among the plurality of first cavities 221 included inside
the first beam 220.
[0078] As shown in FIGS. 5 and 6, the first reinforcing
structure 230 may include an insertion part 231 that is
accommodated in the first cavity 221, and the insertion
part 231 may include a plurality of reinforcing blocks
2311, 2312 and 2313, where one reinforcing block is ac-
commodated in one first cavity 221, but any one of the
first cavities 221 in the first beam 220 may not accom-
modate the reinforcing block or accommodate one or
more reinforcing blocks. Furthermore, each first cavity
221 extends in a length direction of the first beam 220
(i.e., the X direction in the figure), but a length of each
reinforcing block may be less than or equal to a length
of the first beam 220, that is, the reinforcing block may
be located at one end of the first beam 220 close to the
first wall 210, and the length of the reinforcing block may
be set according to actual application. However, for a
section of any reinforcing block along a plane perpendic-
ular to the first beam 220 (or along a plane parallel to the
first wall 210), the shape and size of the section are re-
lated to a first cavity 221 accommodating the reinforcing
block. For example, as shown in FIGS. 4-7, if axes of the
plurality of first cavities in the first beam 220 are parallel
to each other, and at most one reinforcing block is pro-
vided in one first cavity, axes of the plurality of reinforcing
blocks included in the insertion part 231 are also parallel.
[0079] Optionally, in an embodiment of the present ap-
plication, the number of reinforcing blocks included in the
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first reinforcing structure 230 may correspondingly be set
to any value. For example, taking FIG. 5 to FIG. 7 as an
example, a height direction of the first beam 220 is de-
fined as a second direction here, which is denoted as the
Z direction, and the first beam includes four rows of first
cavities 221 along the Z direction. Correspondingly, if
one first cavity 221 accommodates at most one reinforc-
ing block, the first reinforcing structure 230 may include
at most four rows of reinforcing blocks, for example, in
FIGS. 5 and 6, three reinforcing blocks 2311, 2312, and
2313 being included are taken as an example, or another
number of reinforcing blocks may also be set.
[0080] It should be understood that any one of the re-
inforcing blocks 2311, 2312 and 2313 in the embodiment
of the present application may be a solid block, so that
the first reinforcing structure 230 has greater strength; or
the plurality of reinforcing blocks 2311, 2312 and 2313
may be hollow structures with cavities, or other struc-
tures. For example, as shown in FIGS. 5 and 6, the re-
inforcing blocks 2311, 2312, and 2313 may be hollow
cuboid structures with an opening at one end, and walls
of the reinforcing blocks 2311, 2312, and 2313 have a
certain thickness to ensure the strength of the first rein-
forcing structure 230.
[0081] In the embodiment of the present application,
the first reinforcing structure 230 may be fixedly connect-
ed to the first beam 220 through the first connector 241.
Optionally, the first connector 241 may include one or
more fasteners 2411, and the fastener 2411 may include
a head and a connecting part, for example, the fastener
2411 may be a bolt, a screw, a rivet, or the like, and the
embodiment of the present application is not limited
thereto.
[0082] It should be understood that the first reinforcing
structure 230 shown in FIGS. 5 and 6 is taken as an
example, the first reinforcing structure 230 includes three
reinforcing blocks 2311, 2312 and 2313, and the fastener
2411 may penetrate an outer top wall 222 of the first
beam 220 and at least one of the three reinforcing blocks
2311, 2312 and 2313, so that the first beam 220 is fixed
to the first reinforcing structure 230. Specifically, as
shown in FIGS. 4 to 7, a length direction of the first beam
220 is defined as a first direction here, which is denoted
as the X direction. Along the X direction, lengths of the
three reinforcing blocks 2311, 2312 and 2313 may be set
to be different, and then different manners may be se-
lected to fix the fastener 2411.
[0083] For example, as shown in FIGS. 4 to 7, a length
of the middle reinforcing block 2312 may be set to be
longer than lengths of the other two reinforcing blocks
2311 and 2313, and in this way, a through hole may be
provided on the middle reinforcing block 2312, and at the
same time, through holes may be provided on the outer
top wall 222 of the first beam 220 and the first connecting
wall 225 inside the first beam 220, and the connecting
part of the fastener 2411 penetrates the first connecting
wall 225 inside the first beam 220 and the middle rein-
forcing block 2312 through the through hole on the outer

top wall 222 to realize the fixation of the first beam 220
and the first reinforcing structure 230. The head of the
fastener 2411 may be located on an outer surface of the
outer top wall 222, for example, as shown in FIGS. 4 and
5, an outer surface of the outer top wall 222 of the first
beam 220 may have a recess, a lower surface of the
outer top wall 222 of the first beam 220 is a surface 2221,
and a higher surface thereof is a surface 2222. Then the
head of the fastener 2411 may be provided on the lower
surface 2221, so that a height of the head of the fastener
2411 may not exceed a maximum height of the first beam
220 in the Z direction, which will not affect the installation
of various components in the housing 11. For example,
when the cover part 111 corresponding to the main body
part 112 is in a flat plate shape, the fastener 2411 does
not protrude in height, which will not affect the closure of
the cover part 111 with the main body part 112. Alterna-
tively, the head of the fastener 2411 may be located in
the cavity of the first beam 220. For example, the head
of the fastener 2411 may be fixed to a surface of the first
connecting wall 225 inside the first beam 220 through
the through hole on the outer top wall 222. Thus, as
shown in FIG. 4, after installation, the fastener 2411 is
completely located inside the first beam 220, which does
not affect an external structure of the first beam 220 at
all, and facilitates the installation of other components.
[0084] Optionally, different from the structure shown in
FIG. 5 or FIG. 6, the lengths of the plurality of reinforcing
blocks of the first reinforcing structure 230 may also be
set to other conditions. For example, lengths of upper
two reinforcing blocks 2311 and 2312 may be set to be
larger than the lowermost reinforcing block 2313, and the
fastener 2411 may penetrate the upper two reinforcing
blocks 2311 and 2312 to fix to the first beam 220, and
the embodiment of the present application is not limited
thereto, which will be described below with reference to
the accompanying drawings.
[0085] It should be understood that the number of fas-
teners 2411 in the embodiment of the present application
may be set according to the actual application. For ex-
ample, one fastener 2411 is taken as an example in FIG.
5, or a plurality of fasteners 2411 may be provided, and
the plurality of fasteners 2411 may be arranged along
the X direction to ensure the strength and stability be-
tween the first beam 220 and the first reinforcing structure
230.
[0086] Optionally, the first connector 241 in an embod-
iment of the present application may further include an
expansion adhesive 2412, and the expansion adhesive
2412 is located between the first reinforcing structure 230
and the first beam 220 to connect the first reinforcing
structure 230 and the first beam 220. Specifically, as
shown in FIGS. 4 to 7, a thickness direction of the first
beam 220 is defined as a third direction, which is denoted
as the Y direction. The expansion adhesive 2412 may
be provided on a surface of a side wall of the first rein-
forcing structure 230, that is, the expansion adhesive
2412 may be provided between at least one of the two
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outer side walls 222 and 223 of the first beam 220 and
the first reinforcing structure 230, so that in the Y direc-
tion, the first reinforcing structure 230 may fill the cavity
inside the first beam 220 under the action of the expan-
sion adhesive 2412. Alternatively, the expansion adhe-
sive 2412 may be provided on other surfaces of the first
reinforcing structure 230, and the embodiment of the
present application is not limited thereto.
[0087] In an embodiment of the present application,
when the first reinforcing structure 230 is installed, the
expansion adhesive 2412 may be coated on a surface
of the first reinforcing structure 230 first, for example, the
expansion adhesive 2412 may be coated on an outer
surface of a side wall of the first reinforcing structure 230,
and then the first reinforcing structure 230 coated with
the expansion adhesive 2412 is accommodated in the
first cavity 221. A portion of the first beam 220 corre-
sponding to the expansion adhesive 2412 is heated, so
that expansion of the expansion adhesive 2412 occurs,
to achieve the filling effect and realize interference con-
nection of the first reinforcing structure 230 and the first
beam 220. For example, the expansion adhesive 2412
and the first reinforcing structure 230 may fill the first
cavity 221 along the X direction and/or the Z direction.
[0088] The fixing manner between the first reinforcing
structure 230 and the first beam 220 is mainly introduced
in the above with reference to the accompanying draw-
ings, and fixing between a first reinforcing structure 230
and a first wall 210 will be described in detail below with
reference to the accompanying drawings. Optionally, the
first reinforcing structure 230 and the first wall 210 may
be fixed in various ways. For example, the first reinforcing
structure 230 may be fixed to different positions of the
first wall 210 through a second connector 242. The sec-
ond connector 242 in an embodiment of the present ap-
plication may include one or more fasteners, and each
second connector 242 may include a connecting portion
and a head. For example, the second connector 242 may
be a bolt, a screw, a rivet, or the like, and the embodiment
of the present application is not limited thereto.
[0089] Optionally, as an embodiment, the first reinforc-
ing structure 230 may further include a fixing part 232
connected to the insertion part 231, the fixing part 232 is
located outside the first cavity 221, and the fixing part
232 is fixed to the first wall 210 through the second con-
nector 242. Specifically, as shown in FIGS. 4 and 5, the
fixing part 232 is fixed to a surface of the first wall 210
toward the interior of the housing 11 through the second
connector 242, so that the first reinforcing structure 230
is fixed to the first wall 210.
[0090] Specifically, as shown in FIGS. 4 and 5, the fix-
ing part 232 may be fixed to an inner sub-wall 211 of the
first wall 210, where the inner sub-wall 211 is an inner
wall of the housing 11. For example, as shown in FIGS.
4 to 6, the fixing part 232 may be in a thin plate shape,
and is fixed to the inner sub-wall 211 of the first wall 210
by one or more second connectors 242. In the figure, the
second connector 242 including four bolts is taken as an

example, the four bolts sequentially penetrate the fixing
part 232 and the inner sub-wall 211 from the inside of
the housing 11 toward the outside of the housing 11.
[0091] Optionally, in order to further increase the
strength and stability between the first reinforcing struc-
ture 230 and the first wall 210, as shown in FIGS. 5 and
6, a connector may also be provided on the insertion part
231, for example, the connector may be a fastener such
as a bolt, a screw or a rivet, to be configured to fix the
first reinforcing structure 230 and the first wall 210. Spe-
cifically, as shown in FIG. 5 and FIG. 6, a groove may be
provided on any one of the reinforcing blocks included in
the first reinforcing structure 230, for example, a groove
may be provided on the lowermost reinforcing block
2313, and a through hole may be provided on a bottom
wall of the groove, so that the fastener penetrates the
bottom wall of the groove and the inner sub-wall 211,
thereby realizing fixation between the lowermost rein-
forcing block 2313 and the inner sub-wall 211.
[0092] It should be understood that the size and shape
of the fixing part 232 of the first reinforcing structure 230
may be set according to the actual application. For ex-
ample, as shown in FIGS. 4 to 6, the fixing part 232 may
be rectangular, or may also be set in a circular shape or
other shapes. In addition, in order not to occupy too much
internal space of the housing 11, the fixing part 232 may
be set in a thin plate shape. Furthermore, a groove may
be provided on the fixing part 232, and the second con-
nector 242 may be provided at a bottom wall of the groove
to reduce the occupied internal space of the housing 11.
[0093] Optionally, as another embodiment, compared
with the thin plate-shaped fixing part 232 shown in FIGS.
5 and 6, the fixing part 232 may also have a larger thick-
ness, and the fixing part 232 is provided in the cavity of
the first wall 210. Specifically, FIG. 8 shows another sche-
matic diagram of a main body part 112 of a housing 11
according to an embodiment of the present application.
Unlike the main body part 112 shown in FIG. 4, a first
wall 210 and a first beam 220 of a main body part 112 in
FIG. 8 adopt different first reinforcing structures 230. Fur-
thermore, one or more first beams 220 in the main body
part 112 and the first wall 210 may correspondingly have
a plurality of intersecting positions, and the same first
reinforcing structure 230 or different first reinforcing
structures 230 may be provided at the plurality of inter-
secting positions. For example, in FIG. 8, different first
reinforcing structures 230 are provided at two intersect-
ing positions of the first beam 220 and the first wall 210,
that is, the first reinforcing structures 230 in regions B
and C are different. The first reinforcing structure 230 in
the left region B will be described first.
[0094] FIG. 9 shows an exploded diagram of the region
B in FIG. 8. As shown in FIG. 9, a first beam 220 in FIG.
9 corresponds to the first beam 220 in FIG. 5, and is
applicable to the description of the first beam 220 in FIG.
5. Furthermore, an insertion part 231 and a first connector
241 in FIG. 9 correspond to the insertion part 231 and
the first connector 241 in FIG. 5, respectively, and are
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applicable to the related descriptions of the insertion part
231 and the first connector 241 in FIG. 5, and they are
not described here again for brevity.
[0095] Compared with FIG. 5, it can be seen that a
fixing part 232 in FIG. 9 is different from the fixing part
232 in FIG. 5. Specifically, as shown in FIG. 9, an inner
sub-wall 211 of a first wall 210 has a first opening 2111,
and the first opening 2111 is configured to accommodate
the fixing part 232 in a cavity of the first wall 210.
[0096] FIG. 10 shows a schematic cross-sectional di-
agram of a first wall 210, and the section is obtained by
cutting the first wall 210 along a plane perpendicular to
the first wall 210 or a plane parallel to the first beam 220.
In an embodiment of the present application, the first wall
210 being perpendicular to the first beam 220 is taken
as an example, a thickness direction of the first wall 210
is the X direction, a height of the first wall 210 is the Z
direction, and a length direction of the first wall 210 is the
Y direction. As shown in FIGS. 9 and 10, the first wall
210 may include an inner sub-wall 211, an outer sub-wall
212, and a second connecting wall 213 for connecting
the inner sub-wall 211 and the outer sub-wall 212. The
inner sub-wall 211 is an inner wall of the housing 11, and
the outer sub-wall 212 is an outer wall of the housing 11.
The inner sub-wall 211, the outer sub-wall 212, and the
second connecting wall 213 form one or more second
cavities 214 of the first wall 210.
[0097] Similar to the first cavity 221 in the first beam
220, the shape, size, position and number of the second
cavities 214 may be set according to the actual applica-
tion, which is not limited by the embodiment of the present
application. For example, distribution of the second cav-
ities 214 of the first wall 210 as shown in FIG. 10 is taken
as an example here, that is, the second connecting wall
213 includes a part of wall parallel to the inner sub-wall
211 and the outer sub-wall 212, which is referred to as
an intermediate wall 2131, so that the second cavities
214 include a row of second cavities 2141 and 2142 close
to the inner sub-wall 211, and a row of second cavities
2143 and 2144 close to the outer sub-wall 212.
[0098] As shown in FIG. 9 and FIG. 10, the inner sub-
wall 211 of the first wall 210 of the embodiment of the
present application has a first opening 2111, and the first
opening 2111 is configured to accommodate the fixing
part 232 in a cavity of the first wall 210, for example, the
fixing part 232 is accommodated in the row of second
cavities 2141 and 2142 close to the inner sub-wall 211,
so that the fixing part 232 is fixed to the intermediate wall
2131 by a second connector 242, thereby realizing the
fixation of the first reinforcing structure 230 and the first
wall 210.
[0099] Specifically, an opening may be provided on the
outer sub-wall 212 to install and fix the second connector
232, the intermediate wall 2131 and the fixing part 232.
Specifically, FIG. 11 shows a partial exploded diagram
of an outer sub-wall 212 of a first wall 210. As shown in
FIGS. 9 to 11, the outer sub-wall 212 is provided with a
second opening 2121, and the second opening 2121 is

configured to install the second connector 242, so that
the second connector 242 may fix the fixing part 232 and
the intermediate wall 2131 through the second opening
2121.
[0100] Optionally, as shown in FIG. 11, the first wall
210 may further include a sealing plate 2122, and the
sealing plate 2122 is hermetically connected to the sec-
ond opening 2121, so that the outer sub-wall 212 of the
first wall 210 is relatively sealed.
[0101] Optionally, as yet another example, the first re-
inforcing structure 230 in the embodiment of the present
application may be fixed to the first wall 210 in other man-
ners such as the region C in FIG. 8. FIG. 12 shows an
enlarged diagram of the region C in FIG. 8, FIG. 13 is an
exploded diagram of FIG. 12, and FIGS. 14 and 15 are
cross-sectional diagrams of FIG. 12. The section in FIG.
14 is obtained by cutting the first beam 220 along a plane
parallel to the first beam 220, and the section in FIG. 15
is obtained by cutting the first beam 220 along a plane
parallel to the bottom wall of the main body 112 (or along
a plane perpendicular to both the first wall 210 and the
first beam 220). As shown in FIGS. 12 to 15, referring to
FIG. 8, the first wall 210 being perpendicular to the first
beam 220 is taken as an example, a thickness direction
of the first wall 210 or a length direction of the first beam
220 is the X direction, a height direction of the first wall
210 or a height direction of the first beam 220 is the Z
direction, and a length direction of the first wall 210 or a
thickness direction of the first beam 220 is the Y direction.
[0102] As shown in FIGS. 12 to 15, a first beam 220 in
FIGS. 12 to 15 corresponds to the first beam 220 in FIG.
5, and is applicable to the related description of the first
beam 220 in FIG. 5; meanwhile, a first reinforcing struc-
ture 230 in FIGS. 12 to 15 corresponds to the insertion
part 231 in FIG. 5, and is applicable to the description of
the insertion part 231 in FIG. 5; a first connector 241 in
FIGS. 12 to 15 corresponds to the first connector 241 in
FIG. 5, and is applicable to the description of the first
connector 241 in FIG. 5; and they will not be repeated
here for brevity.
[0103] For example, similar to FIG. 5, the first reinforc-
ing structure 230 shown in FIGS. 12 to 15 may include
a plurality of reinforcing blocks, and one reinforcing block
is correspondingly accommodated in one first cavity of
the first beam 220. For example, the first reinforcing struc-
ture 230 including three reinforcing blocks is taken as an
example here, and axes of the three reinforcing blocks
are parallel to each other. In addition, lengths of the three
reinforcing blocks along the X direction may also be set
to be the same or different, and the three reinforcing
blocks along the X direction having the same length is
taken as an example to describe here.
[0104] The first connector 241 in an embodiment of the
present application may include a plurality of fasteners
2411, for example, three fasteners 2411 are taken as an
example. A plurality of fasteners 2411 may be arranged
in the X direction, and each fastener 2411 may be pro-
vided in a height direction. For the three reinforcing blocks
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parallel to each other with the same length as shown in
the figure, each fastener 2411 may penetrate at least one
reinforcing block from top to bottom. For example, the
fastener 2411 penetrating two reinforcing blocks is taken
as an example in FIG. 14, and the lowermost reinforcing
block is partially penetrated by the fastener 2411.
[0105] In addition, as shown in FIGS. 12 to 15, an outer
top wall 222 of the first beam 220 may be provided with
a stepped structure. Specifically, the outer top wall 222
of the first beam 220 is provided with a stepped structure,
and in the stepped structure, a lower surface is a surface
2221, and a higher surface is a surface 2222. The two
surfaces with different heights make the outer top wall
222 have a recess 2223, and a head of the fastener 2411
may be located in the recess 2223, that is, the head is
provided on the lower surface 2221, so that the head of
the fastener 2411 does not exceed a maximum height of
the first beam 220 in the height direction of the first beam
220. In this way, the fastener 2411 is not convex in the
Z direction, which will not affect the installation of the
main body part 112. For example, when the cover part
111 corresponding to the main body part 112 is in a flat
plate shape, the fastener 2411 does not protrude in
height, which will not affect the closure of the cover part
111 with the main body part 112.
[0106] Optionally, in order to reduce deformation
caused by stress concentration at a contact portion of
the first beam 220 and the first wall 210, a second rein-
forcing structure 250 may also be provided on the lower
surface 2221. Specifically, as shown in FIGS. 12 and 13,
the housing 11 further includes a second reinforcing
structure 250, and the second reinforcing structure 250
includes a first portion 251 and a second portion 252 that
are connected. The first portion 251 is fixed to a surface
of the first wall 210 toward the first beam 220, that is, the
first portion 251 is fixed to the outer surface of the inner
sub-wall 211. The second portion 252 is fixed to the outer
top wall 222 of the first beam 220, and the fastener 2411
penetrates the second portion 252. For example, the sec-
ond portion 252 may be fixed to the lower surface 2221.
The second reinforcing structure 250 may reduce the
stress concentration at the end that the first beam 220 is
in contact with the first wall 210, which may also prevent
the first beam 220 from tilting up in the Z direction.
[0107] Optionally, the second reinforcing structure 250
may include a groove 253, where a bottom wall of the
groove 253 located in the second portion 252 is provided
with a through hole for the fastener 2411 to penetrate the
second portion 252. In addition, since an outer surface
of the inner sub-wall 211 may have some convex or con-
cave region, a shape of a portion where the second re-
inforcing structure 250 is in contact with the inner sub-
wall 211 may be set according to the outer surface of the
inner sub-wall 211. For example, as shown in FIG. 12
and FIG. 13, the first portion 251 may have convex and
concave regions, so that the first portion 251 may be
attached to the outer surface of the inner sub-wall 211,
but the embodiment of the present application is not lim-

ited thereto.
[0108] It should be understood that compared with FIG.
5, the first reinforcing structure 230 in FIGS. 12 to 15
does not include the fixing part 232, but is fixed to the
first wall 210 in other manners. Specifically, the housing
11 may further include a third reinforcing structure 260,
and the third reinforcing structure 260 is provided in the
second cavity 214 of the first wall 210 and is fixed to the
first wall 210 and the first reinforcing structure 230
through the second connector 242.
[0109] It should be understood that, taking the struc-
ture of the first wall 210 as shown in FIGS. 10 and 11 as
an example, the third reinforcing structure 260 may be
fixed to the intermediate wall 2131. Specifically, the outer
sub-wall 212 of the first wall 210 may be provided with a
second opening 2121, and the second opening 2121 may
be configured to install the second connector 242 and
the third reinforcing structure 260, and correspondingly,
the first wall 210 also includes a sealing plate 2122, and
the sealing plate 2122 is hermetically connected to the
second opening 2121. As shown in FIGS. 12 to 15, the
third reinforcing structure 260 may be fixed to a surface
of the intermediate wall 2131 toward the outer sub-wall
212 through the second opening 2121, and the second
connector 242 sequentially penetrates the third reinforc-
ing structure 260 and the intermediate wall 2131 and ex-
tends into the first reinforcing structure 230, thereby fixing
the third reinforcing structure 260, the first wall 210 and
the first reinforcing structure 230.
[0110] Optionally, considering that distribution of the
second cavities 214 in the first wall 210 may be flexibly
set according to the actual application, the shape and
installation position of the third reinforcing structure 260
may also be correspondingly adjusted. For example,
since there may be at least part of region inside the first
wall 210 that does not include the intermediate wall 2131,
for example, the lowermost second cavity 214 of the first
wall 210 in FIGS. 12 to 15 has a large volume and there
is no intermediate wall 2131, at least part of the third
reinforcing structure 260 may not be fixed to the interme-
diate wall 2131, for example, this part may be directly
fixed to a surface of the inner sub-wall 211 of the first
wall 210 toward the outer sub-wall 212. That is, the third
reinforcing structure 260 may be partially fixed to the in-
termediate wall 2131 and partially fixed to the inner sub-
wall 210, then FIG. 16 shows a schematic diagram of a
third reinforcing structure 260 according to an embodi-
ment of the present application, and the third reinforcing
structure 160 may have a stepped structure as shown in
FIG. 16, but the embodiment of the present application
is not limited thereto.
[0111] In addition, as for a portion of the third reinforc-
ing structure 260 fixed to the intermediate wall 2131, a
corresponding region in the first reinforcing structure 230
may be attached to a surface of the intermediate wall
2131 toward the inner sub-wall 211, that is, as shown in
FIGS. 12 to 15, the first reinforcing structure 230 has a
stepped structure, and at least part of the first reinforcing
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structure 230 may be accommodated in the second
space 214, for example, an opening may be provided on
the inner sub-wall 211 to accommodate the part of the
first reinforcing structure 230 and fix the part of the first
reinforcing structure 230 to the surface of the intermedi-
ate wall 2131 toward the inner sub-wall 211, but the em-
bodiment of the present application is not limited thereto.
[0112] Optionally, as shown in FIG. 16, the third rein-
forcing structure 260 may include one or more grooves
261, and a bottom wall of each groove 261 is provided
with a through hole 262 for installing the second connec-
tor 242. For example, the second connector 242 may
include a fastener having a connecting part and a head,
and the connecting part passes through the through hole
262, and the head is provided at the bottom wall of the
groove 261.
[0113] It should be understood that in an embodiment
of the present application, the number of the grooves 261
on the third reinforcing structure 260 may be set accord-
ing to the number of the second connectors 242. For
example, as shown in FIGS. 12 to 16, the second con-
nector 242 may be a bolt, and the number of grooves
261 is equal to the number of bolts.
[0114] In addition, the position of the groove 261 in the
third reinforcing structure 260 may be set according to
the part of the second cavities 214. For example, as
shown in FIGS. 12 to 16, one groove 261 corresponds
to one second cavity 214, but the embodiment of the
present application is not limited thereto.
[0115] Therefore, in the housing 11 of the battery of
the embodiment of the present application, the first rein-
forcing structure 230 is provided at an intersection of the
first beam 220 and the first wall 210, and the first rein-
forcing structure 230 is at least partially accommodated
in the cavity of the first beam 220 and fixed to the first
beam 220 and the first wall 210, respectively, thereby
fixing the first beam 220 and the first wall 210, and pro-
viding the strength of the intersection of the first beam
220 and the first wall 210 without occupying the internal
space of the housing 11 or by occupying a very small
space, which effectively solves the problem of failure at
the intersection of the two under the action of the expan-
sion force.
[0116] The housing of the battery, the battery and the
power consumption apparatus according to the embod-
iment of the present application are described above,
and a method and apparatus for producing a housing of
a battery according to an embodiment of the present ap-
plication will be described below. For the parts not de-
scribed in detail, reference may be made to the foregoing
embodiments.
[0117] FIG. 17 shows a schematic flowchart of a meth-
od 300 for producing a housing of a battery according to
an embodiment of the present application. As shown in
FIG. 17, the method 300 may include: S310, providing a
plurality of walls, the plurality of walls being configured
to form an accommodating space of the housing, and the
plurality of walls including a first wall; S320, providing a

first beam, the first beam being provided in the accom-
modating space, the first beam intersecting with the first
wall, and the first beam having a first cavity inside; and
S330, providing a first reinforcing structure, at least part
of the first reinforcing structure being accommodated in
the first cavity, and the first reinforcing structure being
respectively fixed to the first beam and the first wall
through a first connector and a second connector, so that
the first wall is fixedly connected to the first beam.
[0118] Optionally, the first connector includes an ex-
pansion adhesive, and the method 300 further includes:
coating the expansion adhesive on at least part of an
outer surface of the first reinforcing structure; and ac-
commodating, in the first cavity, a portion of the first re-
inforcing structure coated with the expansion adhesive,
and heating an accommodated portion, so that the first
reinforcing structure is connected to the first beam after
expansion of the expansion adhesive occurs.
[0119] FIG. 18 shows a schematic block diagram of an
apparatus 400 for producing a housing of a battery ac-
cording to an embodiment of the present application. As
shown in FIG. 18, the apparatus 400 may include: a pro-
vision module 410. The provision module 410 is config-
ured to: provide a plurality of walls, the plurality of walls
being configured to form an accommodating space of the
housing, and the plurality of walls including a first wall;
provide a first beam, the first beam being provided in the
accommodating space, the first beam intersecting with
the first wall, and the first beam having a first cavity inside;
and provide a first reinforcing structure, at least part of
the first reinforcing structure being accommodated in the
first cavity, and the first reinforcing structure being re-
spectively fixed to the first beam and the first wall through
a first connector and a second connector, so that the first
wall is fixedly connected to the first beam.
[0120] Optionally, the first connector includes an ex-
pansion adhesive, the apparatus further includes a
processing module 420, and the processing module 420
is configured to: coat the expansion adhesive on at least
part of an outer surface of the first reinforcing structure;
and accommodate, in the first cavity, a portion of the first
reinforcing structure coated with the expansion adhesive,
and heat an accommodated portion, so that the first re-
inforcing structure is connected to the first beam after
expansion of the expansion adhesive occurs.
[0121] Although the present application has been de-
scribed with reference to exemplary embodiments, var-
ious improvements may be made to the present applica-
tion and the components therein may be replaced with
equivalents without departing from the scope of the
present application. In particular, as long as there is no
structural conflict, various technical features mentioned
in the various embodiments may be combined in any
manner. The present application is not limited to the spe-
cific embodiments disclosed herein, and includes all
technical solutions falling within the scope of the claims.
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Claims

1. A housing of a battery, comprising:

a plurality of walls, configured to form an accom-
modating space of the housing, the plurality of
walls comprising a first wall (210);
a first beam (220), provided in the accommodat-
ing space, the first beam (220) intersecting with
the first wall (210), and the first beam (220) hav-
ing a first cavity (221) inside; and
a first reinforcing structure (230), at least part of
the first reinforcing structure (230) being accom-
modated in the first cavity (221), and the first
reinforcing structure (230) being respectively
fixed to the first beam (220) and the first wall
(210) through a first connector (241) and a sec-
ond connector (242), so that the first wall (210)
is fixedly connected to the first beam (220).

2. The housing according to claim 1, wherein the first
beam (220) comprises two outer side walls (223,
224) and a first connecting wall (225) connecting the
two outer side walls (223, 224), and the two outer
side walls (223, 224) and the first connecting wall
(225) form a plurality of first cavities (221).

3. The housing according to claim 2, wherein the first
reinforcing structure (230) comprises a plurality of
reinforcing blocks (2311, 2312, 2313), each of the
plurality of reinforcing blocks (2311, 2312, 2313) is
accommodated in a corresponding first cavity (221)
of the plurality of first cavities (221).

4. The housing according to any one of claims 1 to 3,
wherein the first connector (241) comprises a plural-
ity of fasteners (2411) arranged in a first direction,
and the first direction is a length direction of the first
beam (220).

5. The housing according to any one of claims 1 to 4,
wherein the first reinforcing structure (230) compris-
es a plurality of reinforcing blocks (2311, 2312,
2313), the first connector (241) comprises a fastener
(2411), the fastener (2411) comprises a connecting
part and a head, the connecting part of the fastener
(2411) penetrates at least one of the plurality of re-
inforcing blocks (2311, 2312, 2313) in a second di-
rection, and the second direction is a height direction
of the first beam (220).

6. The housing according to claim 5, wherein a recess
(2223) is provided on an outer top wall (222) of the
first beam (220), and the head of the fastener (2411)
is located in the recess (2223), so that the head of
the fastener (2411) does not exceed a maximum
height of the first beam (220) in the height direction
of the first beam (220).

7. The housing according to any one of claims 4 to 6,
wherein the housing further comprises a second re-
inforcing structure (250), the second reinforcing
structure (250) comprises a first portion (251) and a
second portion (252) that are connected, the first por-
tion (251) is fixed to a surface of the first wall (210)
toward the first beam (220), the second portion (252)
is fixed to the outer top wall (222) of the first beam
(220), and the fastener (2411) penetrates the second
portion (252).

8. The housing according to any one of claims 1 to 7,
wherein the first connector (241) comprises an ex-
pansion adhesive (2412), and the expansion adhe-
sive (2412) is located between the first reinforcing
structure (230) and the first beam (220), to connect
the first reinforcing structure (230) and the first beam
(220).

9. The housing according to any one of claims 1 to 8,
wherein the first wall (210) comprises an inner sub-
wall (211), an outer sub-wall (212), and a second
connecting wall (213) for connecting the inner sub-
wall (211) and the outer sub-wall (212), the inner
sub-wall (211) is an inner wall of the housing, the
outer sub-wall (212) is an outer wall of the housing,
and the inner sub-wall (211), the outer sub-wall
(212), and the second connecting wall (213) form a
second cavity (214) of the first wall (210).

10. The housing according to claim 9, wherein the first
reinforcing structure (230) comprises a fixing part
(232) and an insertion part (231), the insertion part
(231) is accommodated in the first cavity (221), the
fixing part (232) is located outside the first cavity
(221), and the fixing part (232) is fixed to the first wall
(210) through the second connector (242), so that
the first reinforcing structure (230) is fixed to the first
wall (210).

11. The housing according to claim 10, wherein the fixing
part (232) is accommodated in the second cavity
(214).

12. The housing according to claim 11, wherein the inner
sub-wall (211) is provided with a first opening (2111),
and the first opening (2111) is configured to accom-
modate the fixing part (232) in the second cavity
(214).

13. The housing according to claim 9, wherein the hous-
ing further comprises:
a third reinforcing structure (260), provided in the
second cavity (214), the third reinforcing structure
(260) being fixed to the first wall (210) and the first
reinforcing structure (230) through the second con-
nector (242).
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14. The housing according to any one of claims 11 to
13, wherein the outer sub-wall (212) is provided with
a second opening (2121), and the second opening
(2121) is configured to install the second connector
(242).

15. The housing according to claim 14, wherein the first
wall (210) further comprises a sealing plate (2122),
and the sealing plate (2122) is hermetically connect-
ed to the second opening (2121).

16. The housing according to any one of claims 1 to 15,
wherein the housing comprises a main body part
(112) and a cover part (111),

the main body part (112) is a hollow structure
with an opening at one end, and the cover part
(111) is configured to cover the opening of the
main body part (112) to form a closed chamber,
and
the first wall (210) is any wall of the main body
part (112).

17. A battery, comprising:

a plurality of battery cells; and
the housing according to any one of claims 1 to
16, wherein the plurality of battery cells are ac-
commodated in the housing.

18. A power consumption apparatus, comprising the
battery according to claim 17, the battery being con-
figured to provide electric energy.

19. A method for producing a housing of a battery, com-
prising:

providing a plurality of walls (310), the plurality
of walls being configured to form an accommo-
dating space of the housing, and the plurality of
walls comprising a first wall;
providing a first beam (320), the first beam being
provided in the accommodating space, the first
beam intersecting with the first wall, and the first
beam having a first cavity inside; and
providing a first reinforcing structure (330), at
least part of the first reinforcing structure being
accommodated in the first cavity, and the first
reinforcing structure being respectively fixed to
the first beam and the first wall through a first
connector and a second connector, so that the
first wall is fixedly connected to the first beam.

20. The method according to claim 19, wherein the first
connector comprises an expansion adhesive, and
the method further comprises:

coating the expansion adhesive on at least part

of an outer surface of the first reinforcing struc-
ture; and
accommodating, in the first cavity, a portion of
the first reinforcing structure coated with the ex-
pansion adhesive, and heating an accommodat-
ed portion, so that the first reinforcing structure
is connected to the first beam after expansion
of the expansion adhesive occurs.

21. An apparatus for producing a housing of a battery,
comprising: a provision module (410), the provision
module (410) being configured to:

provide a plurality of walls, the plurality of walls
being configured to form an accommodating
space of the housing, and the plurality of walls
comprising a first wall;
provide a first beam, the first beam being pro-
vided in the accommodating space, the first
beam intersecting with the first wall, and the first
beam having a first cavity inside; and
provide a first reinforcing structure, at least part
of the first reinforcing structure being accommo-
dated in the first cavity, and the first reinforcing
structure being respectively fixed to the first
beam and the first wall through a first connector
and a second connector, so that the first wall is
fixedly connected to the first beam.

22. The apparatus according to claim 21, wherein the
first connector comprises an expansion adhesive,
the apparatus further comprises a processing mod-
ule (420), and the processing module (420) is con-
figured to:

coat the expansion adhesive on at least part of
an outer surface of the first reinforcing structure;
and
accommodate, in the first cavity, a portion of the
first reinforcing structure coated with the expan-
sion adhesive, and heat an accommodated por-
tion, so that the first reinforcing structure is con-
nected to the first beam after expansion of the
expansion adhesive occurs.
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